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FH AEA o] Mg we shbe] FEAGe] e a8 9 T
2ol F4ole X3t 4ol Yeuya A 53 22¥ F897E AXEA =
A ko] sxst d 2 WEA Holadrt oS AdiA= FAC At

WEAHC FEAFE T s FAAFANME Fx3 Ay WEA Hol & ol
el Aol molAaL dA+te] HaAo] FE Al vk FE ¥ E GARCH 2 ¥
ot} Ho|A 4 BFP L o] &3te] FAAG ko] WiEA Holade FAHs= A7t
28 o ek 1990 o o 2 AR FAA ko] WEAd delg el uigt

A (Eun and Shim, 1989; Jeon and von Furstenberg, 1990; Cumby, 1990; Hamao
et al, 1990; Karolyi, 1995; Koutmos and Booth, 1995)7} 8= 9l om 20004
tH o]ﬁib /\ﬁx]g— ZN)\]ijﬂr /\]z‘zg— ZN)\]XL 7]—q tﬂE}H x%o]gjq.oﬂ uﬂsﬂ 1:]_
F3 tH(Ng, 2000; Edwards and Susmel, 2001; Tse et al., 2003; Kanokwan and
Dibooglu, 2006; Chuang et al., 2007, Li and Majerowska, 2008; Beirne et al.,
2010; Wang and Wang, 2010)

HEA dolgus BAss o A 27FA7F dEd sy Bollerslev
(1986)¢] GARCH R &5 o|&3st= ol Adrt o U2 Wede 8 SH (A
A, Hesd R 2 AEAA)S REgEi A ke 2R AEdEA 24
< T3l WEAd dolad FAE ste Aotk H FAAEE o] & dadTol
AMe 22 F89071 oF=2 FAAG 1t 2R AAAAN FHe AEFE

Holal Qlth(Zhang, et al., 2013; Dimitriou et al, 2013). 3}*| %t A% 7Fe] HEA]
dolg¥tel Wk 9 RE AWetr] oJdte wAo]l EAE (Awartani and

Maghyereh, 2013; Antonakakis et al., 2016), BEKKo|4 DCC =& #2& 7|£9] tf
M7 GARCH B8 AAIDe 71 S7HEa5 FAs)oF st 205 daA+9
T7F Zolxt= o] &A%t} (Bollerslev et al, 1994; Bauwens et al., 2006;
Engle and Kelly, 2012).

T ttE 3Fub= Diebold and Yilmaz(2012)9] #Ho]A|4 Eo] it} o] W&
VAR E&E& 7|Wre s dnts} o 504 EAHEs|& ol&sto] 2t Ao Wesd A
olge]l W 9w FERE FAT 4 JtH(Awartani and Maghyereh, 2013;
Antonakakis et al., 2016). Z22]22 VAR X 3&¢] Cholesky &2 A ool o|F£3}A] &
7wl FAbEs el AdEe] v U Ao del A &ue FHol Aot
(Diebold and Yilmaz, 2012).

AT v= ool FAANR (T, TF, Ak, AUl =, dE,
golAfol, el A7FE=, divh, H=)o MeA deoladsE EAsk= Aotk &



Ao EAL o5 2o AA, vla FAAG ofAlof FAAAG 7He] WEA] 9
541 FABATE Engle and Kelly(2012) ¢} DECO(dynamic

equicorrelation)-GARCH E8-& o] &35t FASATH 71EY 5§41 kel A3
ZhA Aol AAAAE FAHS =Y Bo] o]&dE RIS F Engle® DCC(dynamic
conditonal correlation) E3& o] YA FEAALLY] 7} WolAA F@AA L F
4 g ALkl BEsiivtes g ol EAE wekA sty FARHRAE o] &St
+ DECO R &5 o]&ate] wxFA A3 ofAjo} FAAIA (e ‘?i%*é Aol &3t
5 A skt =A4, ] ﬁz‘*—}/\]%iﬂr ofAlo} FAA Sl FoE Y ¥ A (break
points)S FA 3] & ”?ﬂr?ﬂrﬁloﬂ ] x] = 9
S BA43sl7] $18 Inclan and Tlao(1994)94 ICSS
sum of squares algorithm) #2418 o]&38lo] W
HeAd  dolade] Ak 7paF B4, Wk 3
DECO-GARCH =g< T8 4% =315 &4
Yilmaz(2012)e] o] A4 (spillover index) E &L o] &3ttt 181 FHo
A (rolling sample analysis)= S3] ¥ Holaxe Al7F 7hH A<l

st om, W3 Hdoladel wvEAd Holadns w3 ¥EA
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oA S T 2ok A Eol o]o] MAA = & AFrolA o] &3 4]
Widel dis] dwsta, MAAME 2 Ao o8d XEASE AWstal, 1719
NZEAFES BAS VAo ASEA A9E AAsta, vpxwr VI A&

2.1. ICSS ¢xg&

2 Ao E vl g oprlol FAAGY] FojE e FHoRel gHAA
S UyAd ez 7] 93] $13 Inclan and Tiao(1994)7F #|AlgH ICSS &aie] &S
AbgeE7) & gkt whep AAA, BRI A Abdoluh AAAIA] SE97IE A 5
Aol FolE AAIG wAg Wyt B duH FodE AAEY 25 E4F
= HEAQ AHERE Qb AHE Wststa, & F4o] WAstr] d7bA
AAAR FEE 3]s oy WEd wHANES Foldy]l 98 ICSS ¢y
=5 Q93 ®B7|=E g



olg} a}Af. 7|4 A FEZIF 77F S Wl 171FY k717hA 9 bk Al e

A g(cumulative sum of squared residuals) C,&= W3 o] EA| S}

4

C.= Y&, k=1,--,T, ¢ ~ N(0,1) (D

ada FAR ¥ A Fcentered cumulative sum of squared) D, S the-3}
5

D, = (—)— ﬁT with Dy=Dy=0 (2)

A7IM o= AA FEZIE Tl Ao Ak Alwe Fe ow|gi wheF &
A AL FA% Wyl dAde A Feud D 0 FAHSE ZAY ZolH
Agh W7 HAGHH 004 A Hojud s FAdS Bl olHd &34

g Folzl fo = (significant level) ool Al A Al (bound)E A A& 51 o]

s Hojuds 249s BY A4S WesAdY 724 ¥WErt gluaes HEs 7
st olu| gk}l Aggarwal et al,(1999)e] w=w <A Fk(critical value) 1.358
max; vV 7/2 | D,| ] A <t(asymptotic) &3] 95HA W 9] (percentile) ©] T
wekA 7R BEA FlA N3O FAg Wsy AT st dA 2R S

Z

o OHH
X

N
o

FH ANEE NFOR 1<k <k <-<ky<T FHFo2 FEIT = At} 7zt
FHFY BAS 52 (i=0,1,2-- NOE E78HH thei o] S o] 7zt
TR EAS AT & A
ok, 0<k<k
ok = ol k1<]q<k2 (3)

o ky<k<T

2.2. DECO-GARCH =¥
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nl =3} ofAlo} F2IAIA 7ol TABAAES FAHE7] Y WHEA o
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O

L AAL FAE9 27| AAA (auto-correlation)S L& 8] H A 2] (mean

equation)°] AR(1) #A & zt=vtar 74 SHA
r=ptr,_ e, tEN with u, =&/ hy, =D ‘e, & ~ iid.- N(0,I,) (4)

A7 e (nx1)9 FIE AAL HAHolH, ¢ =
= (x1)9 oxg WEolH Mz HyHolu Fd3 IE l'iri%: w2} 3
(independent and identically distributed) 7}FA 3t} b, =T
z79 =145 &2 conditional variance)®] A
ol (nxn) HZAAFHIH, 1S (nxn) F5FES on 3t} Bollerslev(1986)2] s
GARCH (p, ¢) 8= &3l el A AL =15 FA8g 42 a3 2o

22 ouE, bl 2AY B4

mlo EH

hi,t =w+ ag?i.,t—l + Bhi (5)
AN w>0, az0, =0 HSTF £1E Ztal lom, o g 77 A7
A WA TRAAAES UEdT A G)dAE (a+p)8 #2 2AF 24 HEA
A &S e 19 2H-s = AL 38 AAIEY e A&Edo] & s 7z
= AS 9w
3 B A e MEA AHolagaE BEAE] g8 T4 AR =ARAAES
F43l= Engle and Kelly(2012)¢] DECO 238& o] &3ttt $-4 DECO 2d%
A 35t7] A Engle(2002)¢] DCC 289 AMAAL Awsict ¢4 DCC 239
Zbxpo]l AR BEA-F R4 @ (variance-covariance matrix) H, £ USd o] A
ol H o}
H::Dtl/QFtDtl/QZ(P?ﬁ? hii.t’hjj,t) (6)
D= A A4S (nxn) AW HOY, = (2x2) AIZF 7PHA 205 g
Al<=3) E (time varying correlation matrix)o]al, th&3} zto] Fo] Xt}
I (dmg(Qt)) Qt(dmg(Qt)) 12 (7)
o714 QFE (@2x2) WAHJ FAHF S (symmetric positive definite matrix) €|

W A7 b 205 ARwde] SEA9 240 wAedy mesty dae A



# (squared residuals) (u;;, =e;,/h;, )l &E3HA Ay, 28] 53 e 2
o2 Fojxin

Qt = (1 T Qe /Bdcc)@+ Xee (Ut, 1’[1,; -1 ) + /BdccQtf 1 (8)

A7NIM >0, Bue>0, gt B <15 FA ZTFsE 243 24
7F dAle] 21 ABASe] S vXE a9E Fodslr] 9% =
5 S =R ARATY A PRAY 218, 8.5 9 20F
(et Baee) @l BS Tl 205 FBAGT 58S &+ Utk

m.

23 & (unconditional variance matrix)©] T}

dec
qUt (1 Qe ﬂd(’c)put—i_adcc(uf 1U¢ 1)+ﬂdccp1]6t (9)
G BEHE 2AN B4 99 Q9 o A 8AE Uehin oE %4
245 ARAT p7h BEEn

p(zijcct = qu L/ V hll th]j t (10)

DCC RELE vt AAYES o r 3= 245 AAASFE FAHSGE d +
Be AAsl Al oleigol ARt weld AR Awdltel AwEAs
sl B v 54 A RE FolE el ARAe EASHA A7kl
o2} %%}‘jr% A o]§-3 Engle and

_(LD_:
goltt. DECO =&
g2 JAAge] I



oA7IM  RmT'E p =107

F 9 dAe DCC RolA A= waly EF3E
o

Aste] 2R Bl AW Q9 BFAE 2AR AL Y rE o

QL‘ = (]‘ T Qgec T /Bdoc)@—i_ Xee (’U,t, 1’[1,7; —1 ) + /QdccQtf 1 (14)

thCC: (diag(@t))ith (diag(Qt)fl (15)

; 1 4,5,
i = P = (17)

o] 7] A 4,4t :pzd,ej?g+adeco(ui,t—luj,t—l_pzd.,ej?(t))+ﬁdeco(qi,j,t_pzd,ej?lt))}‘——; Qtégeégl i,jﬂ’)‘ﬂ
‘g‘io]q— ‘j‘j/‘{:ﬂ‘ adcc>07 ﬁdcc>0’ adcc+ﬁdcc<1% ‘TL]‘7:| E%:&}_‘Q— %Z:J"ﬂ]_ “‘Z*Zj
SRBATIE A 205 SABATY] FFE VA= B2HE 7

o)
S
Aot 0,2 ol 20F BRRAFY Az FAge] 212, 5,8 Fa £
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il Nd ng o m)i 0y o i o A A
ok o 2 R0 HM% Cﬂﬂﬁﬂ@ﬂ&ﬂﬂw«%
T HifﬂH_zT = T 0 cagx1eﬁo;§ow&o
) ﬂm4C 7T T = dluAEo]J}x %o
N e Lﬁ 1Fx7g = Aoﬁeutx
| X 53 2 o K T e Ao w o =
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o g ok O N o o I > 3 F =
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= loﬁm 3 3 R\ N i - ~ R eﬁwﬂo_ﬁ & H
y Brmﬁﬂdm _E.z Jmlﬂo1 IAS le.dlAL.L dhﬁr‘_L
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narJh % K TE N o o o
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, 2012).
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2 AFo| A= Pesaran and Shin(1998)¢] A|QFst <dnts) oo x FA4HEE
(generalized forecast error variance decomposition)E %483t Diebold and
Yilmaz(2012)9] Ho]Z AP o]&ato] mar B oprJo} FAAZ IF WEA
HAola s B3t HA n/fe kA A A L (covariance stationary)® 1A F ¥
HE vol tisk MEAFASARE VARP)= Uadt 2

D
Y, =2 0.Y, 1 te (19)

i=1

o] 7] A Y, = (Y, Yzza"'aYnt),L\:‘ WAHFES] (nx1) WHolH {¢i’i:1327""p}1‘:‘;
(nxn) A Aolt) 2ketA Al (covariance stationary) 7FA kol 21(19)2 F-3F 2=
o] Wy o]-53 1 (vector moving average : VMA)S = T3 o] e ¥ 5 9]

Y, = DA, (20)

i=0
047]}\1 (nxn) 7;”_/]:83\53 AZ'L\___: Ai:¢)1Ai71+¢2Ai72+"'+¢pAifp‘o/] E‘_]_—__'EHC]’:}—% %‘
3l A& & Atk 4, (nxn) TS A (dentity matrix)ol™ i<09l A5 4,=00]
ok t— 1A H A o] & 7hed AR stellA v, 9 577 o] Fo tidt o F o= 4
QDI Zo] A oA Faf ¢ o FEA A Covl(g ) S Zo] YERd

F gt

ZAhgt+s 1 (21)

h=0
Cov(é‘t s ZA YA, (22)

h=0

h=0

(Cholesky) S1AFo]al ¢, iHA DAvt 1o]x Yoz 091 WEot 5717 o=
ANA ZF FAAGY] WMEd v, # 3]
I} 28 o) z} 3H(orthogonalization) ¢



0, ="————— i j=12;~n (23)
(e;A), Pe;)
=0

A7 0,2 jHA W] tizstE ool do] A RG] 57 A Fe
2bEAEs AWsteE Axolty ey tizbst ARl oetH A WA A F
AL 8 BE A S7A44e2 3¢S T, 7 oA S A HA AIES
Aelst ymA A g vk S744 JFS T A HA ARG g2 F A G 57
A GEgs A FA Zevn Aokt wElbd W4 ydeHol we Ay
stals] HlH = EAHo] 9t} oo Bernanke(1986), Sims(1986), Blanchard and
Quah(1989) & ZAlol&d <LAst A3 AkS 7hek= 524 VARS At

st o B Aot o] gy FAHASHE AU o)EH AV §le

o] A3 EA| 7} ®t} 38 Pesaran and Shin(1998)& th& HlH o <3} Oﬂ%

=
R —_ i=]
A ks Agkedvh. dubsl dSea AR st A e
(gi,t’gi,t+1’“"8i,t+s)% /\]——9_6‘]-04 75‘ —% 7]—‘/] E/\]i]— }\01—7_:,_74]% 8}%6‘ 'L\___: 7}1]0]“1
31 (gj’taei,t+17'“787',,1‘4»5)9/] X—]E— O]'T—J/Hoﬂjﬂ E]— J’} ZEL% ]% h—l‘La‘E} _}l: 9)\]:]_

-1, .
E(8t+s—f1,8i,t+s—h):(o- leei)gi,t-#—s—h’h:071"”’871:1’2""7” (24)

AZIM o= o] A FoAnolth ool 4 (219 dFA ¢ = v

il
Zol Ao & 5 Uk

557:)5 = EAI‘L(‘?t‘Ins’*h_O—Elzeiei,t+57h) (25)
0

COV(E')) = D) Ay 84, — 0, (4, Tee,24,,) (26)

}*\l (26)% }—\l (22)% H]EB‘]-OS’ Z%&H tﬂ_/ll_o/] U]EH %Z—j! (87’,,t7‘9i¢t+17”"8i,t+s)oﬂ I—H?}

2A4,) TF FATE FATd 5 ok o314



gzt Eakdle]l A9As A Hesd gigddas HeAd v, dA A5
wAko] 9oste] East 3 4 glom thred o] Ao 4 Qg
0 ! Z (GZAhZG])Q
67, = ———" Jij = 1,21 (27)
(GZAhZAhez)

21 (27)2 Pesaran and Shin(1998)el &Jste] Anks) o F 4 Fakislolw ojzt
sl FakEsEl el gl SAE Alole FEAte] A E7} ol EbdH 29 = 10| #t}

j=1

St 1 A 4= Diebold and Yilmaz(2012)7} ol & 22 AR 7] x3o] 7
A= (spillover index) 7H'dS ©]-& 3t} Diebold and Yilmaz(2012)= 5713t
04]_ | Akl A A7) S A o8] A= R e W F40 9 HddY
< U olE 7+t A4 & (own variance share) @} ARt AHH] &

(cross variance share)o]z}il A oJstt}, o 714 w xR AMH] &) A o] & F(spillover)

| oaEe e 2 U

ji=1

ol

2 e ol Zew;élo 2 gt o] Bk

g . 0y §
ai:j:v—“ - n (28)

E%Q—Oﬂ leéH Zé;qjs = 10]]:47 Z 91] s nO "?—]—T:I_ Lq’gl—}\i %‘%ﬂ_o] X]_}l:(total
Jj= ,j=1

spillover index) sp™*2 thEat o] AojH v, AA| o FeAEA T g
E9 FA0 o8 AEE vFE vl

}\
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05,58
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_i#J
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=
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(29)
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= 9

2} Akl ] A
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Ho]e 2] &A% Datastreamol A 7P gen 4 7]7Fe 20039 1€ 3UHE
2017 129 28A7kA1 9] 3t AR E o] &ttt AAIE S A/ (stationary) =
B37] Y] Az AES 3 21 49 & (logarithmic returns)® H 33}
Aol AF-g-3F T

Mz Jﬁ—u

CHINA_RETURN 'HONGKONG_RETURN. INDLA_RETURN

MALAYSIA_RETURN PHILIPHINE_RETURN SINGAPORE_RETURN

TATWAN_RETURN THATLAND_RETURN. USA_RETURN

<3y 1> M @ opAol FAAAL ICSS AnYFoR FHF FATNL
sel @ Az bAAel felge] Folz vehd Aolth FWAAe WAsE AA
2 AFste] gEAA] A7)k AHE ol @ WHE Wik FHOR E|s]
e, gAder 2 Avlek 4AQ AZF adsus dedn e
2008 =29 w5971, 20109 FE2F A7) 28 201589 589171 A7
of MEAel EATTE AL AT & Ytk gAAeR oF A7 FoF

o] ZAgtth(Arouri et al, 2011, 2012; Mensi et al, 2015; 773& « &%, 2014, 2016, =<5 -
7&7dF, 2015, A E - &4, 2018).
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<E 1> IHARAMEY X SotAlol FAANY 9

& o B JxSHT 2 HAE
HONG
CHINA KONG INDIA INDONESIA| JAPAN KOREA |MALAYSIA|PHILIPHINESINGAPORE| TAIWAN | THAILAND USA
Panel A : Descriptive statistics

Mean 0.2233 0.1679 0.2391 0.2611 0.0980 0.1895 0.1066 0.2365 0.1352 0.1019 0.2051 0.1349

Std. Dev. 3.6870 2.7266 3.6416 4.1243 2.5082 3.9033 2.2907 3.2153 2.8570 3.0007 3.4645 2.2849
Skewness -0.3265 -0.3826 -0.5115 -0.5139 -0.5928 -0.4937 -0.3786 -0.6470 -0.4600 -0.6107 -0.8246 -1.0416

Kurtosis 6.2854 6.0391 6.5262 8.0551 6.0924 11.7483 5.9607 7.0115 11.4925 4.5579 10.3659 13.6262
Jarque—-Bera | 353.440%* | 309.378:#x | 424,633 | 838,218##* | 345507#* | 2441.50%** | 294,186%#* | 559,664 | 2298, 52+#* | 123,449k | 1794, 74 | 3693.55%:#:
Q%25) 303.152xxx | 479.430%xx | 409.452:#x | 223.402%xx | 83.6408*xx | 540.972%#x | 128.677**x | 166.751 %%+ | 333.96%#* | 421.191s%x | 96,6198+ | 387,429
ARCH(10) 9.0948*xx | 19.819kx | 14.402%xx | 10.665%*x | 50037*+* | 33.868«kx | 55921#x+x | 7.3602+*x | 18165kx* | 16.903+#*x | 66428+ | 18.156%x%

Panel B : Unit root test

ADF —28.0921 3 | —27 108734 | —16.4755% 3 | 28 56763k | 29,0377+ | —28.481 2343 | —25 9761 stk | —28, 7947+ | —17. 234443 | —28 96934343k | —28,0984 313 | —29, 2975043k
PP —28.1090x3 | —27.2595% 3 | —25,8565%#* | 28,6207+ | —=29,0199%# | —28,4992s 3 | —26.1249% % | —28, 7821 #33x | —27.0473%x | 29,0691 | —28,1400% % | 29,3148+

KPSS 0.1649 0.0812 0.2082 0.2112 0.1341 0.1082 0.2426 0.1171 0.1548 0.0404 0.0841 0.1288
Notes: J-B and Q%25) refer to the calculated statistics of the Jarque - Bera test for normality and the Ljung - Box test for autocorrelation, respectively; the

ARCH(10) test of Engle(1982) checks for the presence of ARCH effects; *#* denotes the rejection of the null hypotheses of normality, no autocorrelation, and
conditional homoscedasticity at the 1% significance level. The results of two kinds of unit root test for log return ; ADF and PP tests are the calculated
statistics of the Augmented Dickey and Fuller(1979) and the Phillips and Perron(1988) unit root tests, respectively;The results of three kinds of unit root test
for log levels and their first differences; ADF, PP, and KPSS are the calculated statistics of the Augmented Dickey and Fuller(1979), the Phillips and

Perron(1988) unit root tests, and the Kwiatkowski et al.(1992) stationarity test, respectively; =++ indicates rejection of the null hypothesis of unit root(ADF and
PP tests) and of stationarity(KPSS test) at the 1% significance level.
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<¥ 2> DECO-GARCH(1,1) 2& EMAD

CHINA Eggz INDIA INDONESIA| JAPAN KOREA |MALAYSIA |PHILIPHINESINGAPORE| TAIWAN |THAILAND
Panel A : Estimates of univariate AR(1)-GARCH(,1) model
Constant (M) 0.3052xx% | (0.2410%x*x 0.3649 0.2969xx | 0.1750%*x | 0.2516%* | 0.1506%* | 0.2686%** | 0.2142%+* | 0.1859%* | 0.2921%x:
(0.1029) (0.0781) (0.1196) (0.1253) (0.0791) (0.1095) (0.0772) (0.1047) (0.0827) (0.0870) (0.1127)
AR(D) -0.0430 -0.0026 0.0719% -0.0508 -0.0732% -0.0342 0.0496 -0.0234 0.0514 -0.0478 -0.0137
(0.0397) (0.0395) (0.0377) (0.0460) (0.0392) (0.0415) (0.0468) (0.0389) (0.0385) (0.0360) (0.0397)
Constant(V) 0.2546%** | (0.1233* 0.4559+ | 1.0018#3x* 0.6277 0.8162* 0.1666% 0.1136 0.1222 0.1865%* 0.0919
(0.1387) (0.0736) (0.2744) (0.6730) (0.3972) (0.4307) (0.0973) (0.1011) (0.0742) (0.0909) (0.1180)
ARCH(a) 0.1003#3x | 0.0863*#* | 0.1351x** | 0.1699*xx | 0.1343** | 0.1512%xx | 0.1365*** | 0.0699*xx | 0.1251%** | 0.0925%x* | 0.0853%3**
e (0.0298) (0.0286) (0.0510) (0.0613) (0.0645) (0.0475) (0.0532) (0.0269) (0.0388) (0.0223) (0.0305)
GARCH(3) 0.8811xxx | 0.8959%**x | 0.8316%** | 0.7785%xx | 0.7680%** | 0.7853*** | 0.8400%** | 0.9213*x* | 0.8644%** | 0.8881*x* | 0.9128+*x*
‘ (0.0321) (0.0317) (0.0630) (0.0841) (0.1061) (0.0715) (0.0557) (0.0282) (0.0376) (0.0239) (0.0269)
Panel B @ Estimates of the DECO model
Corr. 0.5444#
i (0.0289)
o 0.0584 3
deco (0.0128)
3 09134
deco (0.0232)
11.981 2%
Dr (1.0419)
Panel C : Diagnostic tests
Q(25) 18.3919 41.4313 22.0065 32.9798 22.5971 23.4021 26.3136 14.0160 30.2217 19.1231 52.1810
[0.8253] [0.0206] [0.6353] [0.1315] [0.6011] [0.7983] [0.6590] [0.9615] [0.2160] [0.79111 [0.0011]
0%(25) 31.6982 20.1804 16.6462 21.0652 12.3067 39.4225 13.5596 30.6428 15.5548 26.1795 28.5262
[0.1669] [0.7373] [0.8942] [0.6890] [0.9839] [0.0334] [0.9688] [0.2011] [0.9274] [0.3981] [0.2842]
. o 3684.27
Hosking® (25) 10.1546]
Meleod — Li*(25) %6?231%

Notes: @Q(25) and Q%25) are the Ljung—-Box test statistics applied to the standard residuals and the squared standardized residuals, respectively;

and

multivariate Portmanteau statistics test the null hypothesis of no serial correlation in squared standardized residuals(25 lags). p-values are in
brackets, and standard errors are in parentheses. *#* *xx Indicate significance at the 10%, 5% and 1% levels.
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<# 4> 0|3 ¥ otAol FAAF HEY MO[X|F

CHINA HONG INDIA INDONESIA| JAPAN KOREA |[MALAYSIA|PHILIPHINE|[SINGAPORE| TAIWAN |THAILAND USA From

KONG Others
CHINA 219 25 66 53 66 78 6.4 55 70 72 54 73 78.1
K 123 21.8 6.1 55 55 7.0 6.3 43 8.7 3.2 6.6 7.2 78.2
INDIA 93 9.3 25.9 65 43 5.7 5.9 6.2 6.7 6.7 56 75 741
INDONESIA 6.3 6.7 6.9 226 48 76 85 95 75 73 56 6.6 714
JAPAN 71 35 6.2 5.2 25.9 8.7 46 5.0 6.9 86 5.9 73 741
KOREA 8.1 74 71 6.9 74 22.1 5.3 56 7.0 9.9 5.1 8.2 779
Malaysia 6.4 77 6.6 9.3 43 6.7 214 7.1 86 79 6.6 75 786
philiphine 77 8.1 6.9 8.0 4.9 7.0 7.0 234 78 65 6.2 65 76.6
SINGAPORE 84 93 6.4 71 5.9 74 8.1 7.4 17.1 8.1 6.2 76 82.9
TAIWAN i 8.2 7.0 6.4 7.3 9.7 5.0 5.0 72 23.1 56 78 76.9
THAILAND 72 8.7 5.2 72 4.3 6.1 6.9 6.7 6.5 6.6 279 6.7 7.1
USA 6.6 72 6.3 5.1 6.1 74 48 48 6.6 77 46 32.3 67.7
C"“L:;Zf:“ g7 94.1 718 736 62.0 81.0 63.3 675 80.5 84.8 63.4 80.1 914.7

ibuti Spillover
Contribution 109.0 1159 97.7 96.2 87.9 1032 90.1 90.9 976 107.9 91.3 123 |7°

including own Index
Net spillovers 9.0 15.9 -2.3 -3.8 -12.1 3.2 -9.9 -9.1 -2.4 79 -8.7 12.3 76.2

Notes: The underlying variance decomposition is based upon a weekly VAR of order 2 (as deterfnined by “the Schwarz information criterion),

identified using a generalized VAR spillover framework by Diebold and Yilmaz (2012); the spillover index (i, j)th value is the estimated

contribution to the variance of the 10-week—-ahead portfolio return forecast error of 1 coming from innovations to the portfolio of market 7.
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Using the DECO-GARCH and Spillover Index Models
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Abstract

This paper investigates the impact of structural breaks on volatility spillovers across U.S.
and Asian stock markets (China, Hong Kong, India, Indonesia, Japan, Korea, Malaysia,
Philippines, Singapore, Taiwan and Thailand) by employing the multivariate DECO-GARCH
and the spillover index models. The results reveal a positive equicorrelation across Asian
stock markets and find that it increased sharply during the crises. Using the ICSS algorithm,
we find several structural changes in these markets with several common break dates
(global financial crisis, European sovereign debt and other crises) and these structural
changes affect the volatility spillovers across U.S. and Asian stock markets in common break
dates. The volatility spillovers reveal strong dependence across U.S. and Asian stock markets
due to the global financial crisis. Particularly, four countries (China, Hong Kong, Taiwan and
U.S.) have given a strong influence on other stock markets. The spillover index shows
time-varying dynamic trends according to major financial crisis. The volatility spillover index
1s more sensitive to global financial crisis than the return spillover index. the net spillover
index indicates bi-directional spillover effect across these equity markets. After the global
financial crisis, the stock markets of Greater China Region significantly affects other
neighbor markets. In summary, the spillover index become an important indicator for
forecasting the direction and magnitude of spillover effect to mitigate the market risk during
the financial crisis.
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